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Abstract 
There has been an ongoing interest in establishing efficient methods of entrepreneurial 
education (EE). Within our knowledge, there is no academic research that interrogates 
entrepreneurship and EE for medical students. This research seeks to explore the 
perceived feasibility and desirability of entrepreneurship for medical students and 
investigate their expectations in EE. Firstly, perceptional differences in feasibility and 
desirability were investigated through cluster analysis. In the following step, ANOVA 
tests were used to examine differences in EE expectations. The data was collected using 
a survey questionnaire, which was developed and funded by the Tempus FoSentHE 
Project Consortium. Findings show that students can be clustered into four groups by 
taking perceived feasibility and desirability into consideration. Statistical differences 
were recorded for only seven of the twenty educational and entrepreneurial activities.  In 
conclusion, students value networking activities, real experience, and prefer lecturers who 
are experienced entrepreneurs.  
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Introduction 
Today’s healthcare providers face many challenging problems which are likely to 
increase with the world’s aging population, growing healthcare costs, chronic diseases 
caused by modern lifestyle, and strict regulations. Innovation is an excellent coping 
mechanism for all of these challenges. Healthcare service providing institutions, 
especially academic ones, have a responsibility to innovate or give a place to innovation 
(Toner and Tompkins, 2008).  Patient mobility and medical tourism provide opportunities 
to develop new forms of healthcare services for innovation, wealth generation, and 
entrepreneurial practices (Lunt et al., 2015; Meigounpoory et al., 2011).  
Entrepreneurship in healthcare is a rising phenomenon, as the demand for new and 
customized services keeps increasing. Aforementioned challenges create opportunities 
for all those involved  in the healthcare system (Wilson et al., 2012). Shifting trends, from 
passive patient to patient involvement, have changed the way healthcare service is 
delivered, along with the expectations of patients. Physicians who have the ability to 
understand patients’ needs and characteristics possess entrepreneurial advantages that 
they can benefit from (Callaway and Dobrzykowski, 2009; Mitchell and Scott, 1992; 
Wang and Sun, 2014). 
In spite of this, healthcare is a challenging industry in which to become an 
entrepreneur, as service delivery, organizational structure, regulations, and financing of 
provided services are much more complex than in other industries (Mccleary et al., 2006). 
The failure rate of entrepreneurs in healthcare is unavoidable and health-tech ventures 
often fail because they do not understand market dynamics and customer expectations 
(Chase, 2011). However entrepreneurs with prior experience in a specific industry are 
generally more successful as a result of their knowledge of market and strategy 
(Chartterji, 2009). Healthcare professionals who have a graduate degree in business or 
healthcare administration are more aware of the changing environment in the healthcare 
industry and are also more attuned to entrepreneurial opportunities (Marchese et al., 
2015).  
An intense professional education in medicine does not provide the required 
knowledge accumulation for medical professionals to integrate their knowledge with the 
business world of their industry. Their knowledge of medicine does not help them to 
successfully step into the commercialization processes for new forms of medical services. 
By filling this gap, more healthcare professionals could become entrepreneurs (Young et 
al., 2003; Deng, 2018). 
One solution to remedy this gap in knowledge would be for students to attend an 
MBA program. Modifying the curriculum or providing EE for medical students, which 
may give them insight into developing successful business models in different ways, are 
other options. In one of their studies on physicians, Young, Hough, and Peskin (2003) 
outlined three different motivations for healthcare professionals to obtain a graduate 
degree in business.  One intention was career development, which was mostly mentioned 
by academic faculty staff. Private practitioners that could also be considered as 
entrepreneurs stressed the requirements in improving efficiency and income potential. 
The last motivation was the desire to make a change in career path. A group of healthcare 
professionals with clinical or academic experience may want to alter their career direction 
from practitioners to managers or entrepreneurs (Miron-Shatz et al., 2014). 
In the USA, more than 50 universities provide MD (Medical Degree)/ MBA 
(Master of Business Administration) dual programs to improve the innovative and 
entrepreneurial capabilities of healthcare professionals (Keogh and Martin, 2011; 
Marchese et al., 2015). However, the intended outcomes of EE cannot be accomplished 
in every instance. In some cases, training cannot improve entrepreneurial capabilities as, 
conversely, it can instill a negative view towards entrepreneurship (Oosterbeek et al., 
2010).   
EE has been investigated from different perspectives by many scholars. 
Researchers have studied the gap between existing and expected EE (Collins et al., 2004); 
the interaction of EE and technology transfer (Owens and Price, 2015); the effect of 
emotions on EE outcomes (Lackéus, 2013); the development of leadership skills in 
women (Bullough et al., 2015); the overall effectiveness of EE (Fatoki and Oni, 2014); 
gender and nationality differences (Dabić  et al., 2012; Daim et al., 2016); and the effects 
on opportunity and necessity entrepreneurship (Fuentelsaz et al., 2015) to list a few 
examples.  Other activities, which bring different stakeholders such as students, 
academics, professionals, and governmental agencies together to enforce 
entrepreneurship, have received a lot of attention as well (Cunningham and Link, 2014; 
Lee and Ohta, 2010; Thorp and Goldstein, 2010).  
Honig (2004) discussed a contingency model, featuring Piaget's concept of 
equilibration, which seeks to deliver both cognitive tools and litheness in accommodating 
unexpected environmental aspects faced by future entrepreneurs. However, EE research 
mainly targets students of business disciplines while other disciplines, such as 
engineering, medicine, or social sciences, are generally neglected. To our knowledge, 
there is no research that associates universities’ entrepreneurial education activities with 
the perceived feasibility and desirability of entrepreneurship for medical students. This 
research, which follows on from previous research by Daim, Dabić, and Bayraktaroglu 
(2016), hopes to identify different groups among medical students in terms of perceived 
desirability and perceived feasibility of entrepreneurship. The study’s second intention is 
to identify the differences in the expectations of these groups from their university in 
terms of EE. The rest of the paper is organized as follows: literature review, methods, 
results and discussions, and conclusions. The literature review covers entrepreneurship 
intention models and universities’ role in entrepreneurship. The methodology used in this 
research is explained in the methods section. Findings are shared in the results and 
discussion section and the paper is finalized in the conclusion.   
Literature review 
Entrepreneurial intention models  
Over the last few decades, entrepreneurship has captivated academic intention more than 
ever. Researchers continue to investigate the positive and negative factors affecting 
entrepreneurial intention from different perspectives. The relationship between personal 
characteristics, environmental factors, family, education, and entrepreneurial intention is 
studied and modeled by scholars in different ways. Although there are many proposed 
models in literature, these models tend to stem from two theories; namely the Theory of 
Planned Behavior by Ajzen (TPB), and the Entrepreneurial Event Model (EEM) by 
Shapero (Drnovsek and Erikson, 2005; Fitzsimmons and Douglas, 2011; Krueger et al., 
2000). 
TPB is a general-purpose model that aims to explain the intentions that people 
have towards a specific action, which can be seen to indirectly affect their perceived 
behavioral control and subjective norms. Intention provides some insight concerning the 
actual practice of the subjects studied in the model. People often make their intentions 
clear before taking action and, as such, understanding people’s intentions makes their real 
practices more predictable. In this theory, the most important determinant of intention is 
attitude, which is influenced by perceived behavioral control and subjective norms 
(Ajzen, 1991).  
The Entrepreneurial Event Model (EEM), more specifically, aims to clarify the 
formation of an intention to start a new venture. Shapero assumes that people have a 
tendency to protect their status quo until a serious interruption, such as immigration or 
loss of work, occurs. This interruption triggers research into different opportunities and, 
depending on the “credibility” of this newly discovered opportunity, entrepreneurial 
activities can take place (Krueger and Brazeal, 1994). Thus, the model of Shapero 
contains three constructs; namely “perceptions of desirability”, “propensity to act”, and 
“perception of feasibility”. Desirability and feasibility form credibility together. Higher 
credibility yields the entrepreneurial event with the propensity to act (Fitzsimmons and 
Douglas, 2011; Krueger and Brazeal, 1994). 
These two models have very similar structures to each other, although they are 
proposed by researchers from different research areas. Krueger, Reilly, and Carsrud 
(2000) tested each model and confirmed that both have strong expletory powers. They 
also concluded that the constructs of these models are substitutes for each other.   
Attitudes and subjective norms in the TPB model are associated with perceived 
desirability in EEM, whereas perceived behavioral control in the TPB model is the 
substitute of perceived feasibility in the EEM. Watson et al., 2018 used survey methods, 
established and validated for the assessment of entrepreneurial features by do Paco et al., 
2011, to measure four characteristics: “Entrepreneurial Interest; Support Network; 
Entrepreneurial Confidence; and Entrepreneurial Intention“. The survey was conducted  
among 19 undergraduate or graduate health care students from New Jersey.  A general 
conclusion was derived, demonstrating that perceived desirability and perceived 
feasibility are the main predictors of intention, while propensity to act or, in other words, 
the locus of control, sometimes appears to be insignificant (Douglas and Shepherd, 2002; 
Saeed et al., 2015; Schlaegel and Koenig, 2014). Perceived desirability is defined as the 
degree of personal appeal and willingness to participate in entrepreneurial activities.  
Perceived feasibility is the extent to which a person believes that he or she has the ability 
to start and sustain a business (Dabić et al., 2012).  
In this research, EEM is accepted as the basis upon which to understand medical 
students’ approaches to entrepreneurship and, in order to investigate the first research 
question of “are there any different groups in terms of perceived feasibility and 
desirability of entrepreneurship among medical students”, a cluster analysis was 
performed. 
 
Role of universities in entrepreneurship 
Universities’ role in entrepreneurship can be divided into three categories; namely 
educational support, concept development support, and business development support. 
(Saeed et al., 2015).  
Educational support mainly embodies methods such as courses projects, 
internships, bachelor/master programs, conferences/workshops, and interaction with 
other students.  EE must be provided through alternate means than the ways in which it 
is applied in technical subjects. The mission of EE is not limited to the transfer of 
theoretical knowledge. The knowledge provided does not necessarily have to be deep, but 
wide. Besides knowledge accumulation, students need to improve entrepreneurial skills, 
grow creative problem-solving capabilities, develop a positive attitude towards being an 
entrepreneur, intend to be an entrepreneur, and prepare themselves to cope with failures 
(Welsh et al., 2016). Theoretical education can provide only some of these skills, 
attitudes, and intentions as this education must also be supported and integrated with 
experiential (Christina et al., 2015; Goldstein et al., 2016) and motivational education 
(Abdulghani et al., 2014; Piperopoulos and Dimov, 2015).  
Universities provide concept development support through experiential learning 
activities and networking opportunities. Experiential learning allows learners to 
participate in knowledge gaining processes through activities such as simulation, role-
playing, games, business plan competitions (BPC), etc. These activities immerse learners 
in active learning environments (Bell and Bell, 2016; Hale Feinstein et al., 2002). This 
method gives students the chance to enjoy learning and gives them a specific goal to 
achieve.  Students are motivated through competition and they learn more, improve their 
self-confidence, and trust in their entrepreneurial skills (Bell and Bell, 2016; Grimley et 
al., 2011; Karns, 2005; Watson et al., 2015). 
In comparison to other experiential learning activities, BPC is rather different. The 
main goal of BPC is to give rise to a new start-up - not to teach. Winners of the 
competition reach an advantageous position in terms of realizing their business plan. 
However, regardless of who wins the competition, competitors increase their 
entrepreneurial skills, gain access to mentors, and have the opportunity to network. They 
improve their self-confidence and risk-taking propensities (Russell et al., 2008) and so 
this can thus be considered both concept development support and business development 
support.   
Universities are expected to provide support for new ventures in different forms 
while creating and disseminating knowledge (Goldstein, 2009; Guerrero et al., 2015; 
Shattock, 2005). Business development support is thus a broader concept and does not 
exclusively concern students. Universities that provide opportunities for their students, 
academics, staff, and others to explore/exploit entrepreneurial activities are considered to 
be “entrepreneurial universities” (EUs). These universities have several common 
characteristics (Guerrero et al., 2015). They all improve individual values and attitudes 
towards entrepreneurship; they institutionalize all three missions of universities, which 
are teaching, research, and entrepreneurship; and they support and offer life-long 
learning. Their organizational structures are flexible enough to be adaptive to industrial 
changes and they establish specialized units such as small business centers, research 
facilities, research groups or quasi-firms, liaison offices, technology transfer offices, and 
incubators to support technology transfer and start-ups. They are connected to both 
governmental institutions and private industries, and they are constantly searching for 
new ways to strengthen their ties with all actors. All of these characteristics necessitate a 
rich diversity of activities and this richness usually cultivates business support for 
individual entrepreneurs and facilitates synergy among them (Jansen et al., 2015; Kirby 
et al., 2011).  
In order to answer the second research question of “what are the differences between the 
expectations of the aforementioned groups and those of their university in terms of EE” 
hypotheses were developed and tested under the subtitles of EE, networking, and research 
and entrepreneurship activities.  Figure 1 demonstrates the research model. 
 
Research Question 1: “Are there any different groups in 
terms of the perceived feasibility and desirability of 










Universities in EE  
Hypotheses 
Research Question 2: “What are the differences between the 
expectations of aforementioned groups and those of their 
university in terms of EE?” 
Figure 1: Research Model 
Entrepreneurial education. 
Technological developments and changes in market conditions provide a range of 
innovation opportunities which could lead to new entrepreneurial practices. However, 
these opportunities are not equally visible to everyone. Entrepreneurs are the people 
who have both enough knowledge accumulation and the desire to discover these 
opportunities. As Louis Pasteur said, “chance favors the prepared mind” (Krueger and 
Brazeal, 1994).  
Differences among the professions shape the opportunities that people can 
discover; a new technological advancement can therefore give rise to different 
entrepreneurial practices. In some cases, these individuals do not chase opportunities 
consciously and openly, but rather they discover them without premeditative research. 
Accordingly, people with adequate education and experience have a higher chance of 
discovering an opportunity and becoming involved in entrepreneurial activities 
(Fellnhofer, 2017), although their degree of intention to become an entrepreneur 
determines whether they use this opportunity or not (Shane, 2000). EE increases a 
person’s chance of becoming an entrepreneur by improving both required knowledge and 
skill-set.  
Since the first entrepreneurship class of Harvard Business School in 1945, EE has 
been growing (Mwasalwiba, 2010). Scholars generally reach similar conclusions 
concerning EE, for example: EE increases a person’s entrepreneurial and risk-taking 
potential and, as such, people who have EE are more like to be self-employed.  
Researchers also postulate that employees who have EE are more successful in their 
professional life and have a higher income when compared to their counterparts. These 
scientific outcomes prove that entrepreneurs are not predestinated people. EE can 
significantly shape the intentions of students. The main question is how to provide EE in 
order to enhance the entrepreneurial potential of individuals in an effective way. In other 
words, what are the most influential methods to apply in an EE arena? (Charney and 
Libecap, 2000; Kuratko, 2005; Pittaway and Cope, 2007).   
Mwasalwiba (2010) outlined thirteen teaching methods commonly used in EE by 
reviewing twenty-one articles on EE methodologies. These methods are listed in 
decreasing order as ‘business simulation’, ‘discussion and group works’, ‘videos & 
filming’, ‘role models & guess speakers’, ‘business plan creation’, ‘projects’,  ‘real 
venture setting up’, ‘games and competition’, ‘workshops’, ‘presentations’, and ‘study 
visits’. Classical teaching approaches, which are also used in other business education 
courses, are the most commonly applied approaches. 
Esmi, Marzoughi, and Torkzadeh (2015) split suitable methods for EE into three 
groups as ‘direct’, ‘interactive’, and ‘practical’ teaching methods. Direct teaching 
methods cover “inviting guest entrepreneurs”, “mentoring”, “official speech”, 
“seminars”, “video watching and recording”, “training in extracurricular activities”, 
“training in specialized lessons”, “small businesses mentoring”, and “entrepreneurship 
tutoring”. Methods in interactive groups include “process-oriented learning”, “learning 
from mistakes”, “interviewing entrepreneurs” and “bilateral learning”, “group 
discussion”, “networking”, “discussion”, “problem-oriented learning”, and “active 
learning”. Practical teaching methods involve “role-playing”, “training workshops”, “site 
visiting”, “class practice”, “research projects”, “internship”, “business planning”, 
“starting a business”, “studying nature”, “investment projects”, and “practical 
experience”.   
Arasti and her colleagues (2012) dubbed the group project, case study, individual 
project, development of a new venture creation project, and problem-solving as the most 
effective methods for business planning courses within the EE curriculum for an 
Entrepreneurship Management M.Sc. program. Fatoki and Oni (2014) stressed the 
importance of delivering a real-life experience to the classroom by inviting lecturers from 
the business world, and stated that mentoring and internship programs would help 
students to experience and understand the business world.  
Rahman and Day (2015) suggested the use of a role model in EE. As people 
identify with role models and think of them as similar to themselves, students wish to 
improve this perceived similarity. Entrepreneur role models may thus enforce the effect 
of EE by encouraging their followers to seek entrepreneurial opportunities. In line with 
their proposal, Abaho and his colleagues (2015) recommend that an EE lecturer have  
business and entrepreneurial experience in order to be more reliable and to become a role 
model for their students. They advised that EE lecturers should have a network in the 
business world and pass the knowledge gained from their network to their students. 
Neck and Greene (2011) suggest teaching entrepreneurship as a method more than 
a process. A process, by its very nature, is predictable - its inputs, outputs, and tasks are 
predefined; however, none of these items are clearly defined along the journey to 
entrepreneurship. Creating EE as a collection of required skills and techniques, and 
enhancing the student’s experience with start-up experience, games and simulations, 
design-based learning, and reflective practices might encourage them to think, create, and 
take action.  
It is important to note that there are also significant differences between targeted 
groups, such as undergraduate and graduate students. Undergraduate students value class 
learning more than graduate students. On the other hand, graduate students embrace 
learning in professional settings. In defining the proper methods of using EE, the risk of 
creating negative intentions can be minimized, while positive outcomes can be enhanced 
(Mayhew et al., 2016; Oosterbeek et al., 2010). 
Classical EE is based on the transfer of knowledge and information (Lourenço and 
Jones, 2006). This approach considered students as “empty containers into which 
instructors poured their wisdom”, which is a passive way of learning (Wright et al., 1994). 
This way does not provide the required skills that students need to succeed in fast-
changing business environments; instead, it usually pushes students into strict 
hierarchical organization structures. Entrepreneurs need a vast array of skills, attributes, 
and behaviors that are far beyond functional knowledge and require advance teaching 
methods (Gibb, 1993). The classical curriculum approach falls short in terms of reflecting 
successful entrepreneurs’ courses of action. It is formalized and planned, whereas real-
life experience shows that the actions of entrepreneurs are mostly a product of emergent 
processes (Harris et al., 2000). This criticism drives business schools to enrich their 
education techniques in an attempt to build an active, participatory, and collaborative 
teaching environment, as classical methods are enhanced by knowledge-sharing methods 
(Solomon, 2007; Sun, 2017; Wright et al., 1994). Although the search for better ways of 
teaching entrepreneurship has been going on for decades and valuable contributions have 
been made, the criticisms of EE are still prevalent. EE does not captivate today’s world, 
and it is a few steps behind in fulfilling current needs (Fayolle, 2013; Neck and Greene, 
2011). Most courses are still designed “about” entrepreneurship rather than “for” 
entrepreneurship, and even lesser “through” entrepreneurship (Pittaway and Edwards, 
2012).  
While it is known that classical EE is not enough in terms of education, it still has 
a place in EE (Davey et al., 2016; Esmi et al., 2015; Henry et al., 2005). According to 
Henry, Hill, and Leitch (2005), EE has stages, and formal education is an unavoidable 
part of these stages. Thus, we propose: 
H1.1 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “creating specific programs in entrepreneurship” (ACT-1.1) 
differently.  
H1.2 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “incorporating courses in entrepreneurship within academic 
programs such as management, engineering, technology, medicine, etc.” (ACT-1.2) 
differently.  
H1.3 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “developing internship programs in entrepreneurship” (ACT-
1.3) differently. 
H1.4 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “practical involvement of lecturers, teachers, and/or course 
assistants in entrepreneurship” (ACT-1.4) differently. 
 
In EE, there is no “one fits all” approach. EE needs to be modified according to 
targeted groups’ needs. The course content and style of delivery significantly changes the 
outcome the course (Lourenço and Jones, 2006).  All entrepreneurship courses improve 
self-efficacy, however practice-oriented courses increase entrepreneurial intention while 
theory-based courses can inhibit it (Piperopoulos and Dimov, 2015). Therefore, we 
propose: 
H2.1 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “building practical courses that teach the best practices in 
entrepreneurship” (ACT-2.1) differently. 
H2.2 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “studying in small groups or teams (e.g., in preparing classwork 
and homework, etc.)” (ACT-2.2) differently. 
H2.3 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate the “practical involvement of lecturers, teachers and/or course 
assistants in entrepreneurship” (ACT-2.3) differently. 
 
As a result of the increasing accessibility of the internet, the nature of courses has changed 
and, as such, massive open online courses have become popular. These courses are 
accessible as long as the internet is available and there are no boundaries in terms of time 
and place. They therefore provide education with high standards for anyone who does not 
have the opportunity to attend an in-class course (Chatterjee and Nath, 2014; Welsh and 
Dragusin, 2013). Al-Atabi and Deboer (2014) explored the effectiveness of online 
entrepreneurship courses and concluded that online EE  can be very effective. In line with 
discussions about online education, entrepreneur universities establishing specific 
departments to impose entrepreneurialism commonly build entrepreneurship websites to 
reach more people and enlarge their network. They communicate their ongoing and 
upcoming activities, introduce their organizational structure, units, and programs, provide 
insights, and share experience via these websites (About Us | Lassonde Entrepreneur 
Institute | University of Utah, n.d.; Welcome | Entrepreneurship + Innovation, n.d.; What 
We Do │ Institute For Entrepreneurial Excellence, n.d.). We propose: 
H3.1 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “establishing websites for networking designed specifically for 
students wishing to become entrepreneurs” (ACT-3.1) differently. 
H3.2 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “establishing websites for tutoring in entrepreneurship designed 
specifically for students wishing to become entrepreneurs” (ACT-3.2) differently. 
 
Networking.  
It is currently accepted that EE should not be restricted in terms of course content or 
formal education. Universities should make every effort to develop an out-of-class 
environment to promote interaction with other role-playing parties in the market, such as 
students from other institutions, academics, professionals, or entrepreneurs, in order to 
advance their students’ creativity (Mayhew et al., 2016). 
It is critical to create new learning spaces and to redefine organizations to support 
entrepreneurship (Gendron, 2004). Designing EE based on practice appears as the most 
favorable approach in recent studies. This approach covers using, applying, and acting 
alongside understanding and knowing (Henry et al., 2005; Neck and Greene, 2011) and 
an interdisciplinary, project-based approach is favored in order to encourage cross-
functional learning (Hynes, 1996). Interdepartmental learning helps students to learn from 
each other. For instance, business school students can catch up with technological 
advancements and develop innovative ideas when working with science students, while 
science students can learn how to handle management issues by studying with business 
school students (Mayhew et al., 2016). We propose: 
H4.1 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “constructing formal and ongoing networking sessions with 
existing/successful entrepreneurs” (ACT-4.1) differently. 
H4.2 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “constructing formal, ongoing visits to entrepreneurial 
enterprises” (ACT-4.2) differently. 
H4.3 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “constructing formal, ongoing visits to incubators” (ACT-4.3) 
differently. 
H4.4 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “developing exchange programs with students in 
entrepreneurship programs at different academic institutions, or in different cities or 
countries” (ACT-4.4) differently. 
H4.5 Different groups of medical students  are clustered according to perceived feasibility 
and desirability “evaluate commitment to expanding students' networking through 
professors and other students” (ACT-4.5) differently. 
H4.6 Different groups of medical students  are clustered according to perceived feasibility 
and desirability “evaluate developing a meaningful relationship with the community” 
(ACT-4.6) differently. 
 
Research & entrepreneurship activities.  
In entrepreneurial economies, universities are supposed to contribute to the regional and 
national economy by creating and disseminating knowledge and supporting new ventures. 
Although this mission seems to conflict with universities teaching and research missions 
at first glance, it is generally accepted and expected. Universities have the potential to 
create, transfer, and commercialize new knowledge. Spin-offs, copyrights, patents, 
licenses, and trademarks are all outputs of entrepreneurial research activities (Goldstein, 
2009; Guerrero et al., 2015; Shattock, 2005).  
Universities create a fruitful environment for start-ups and collaborate with private 
industries to turn their knowledge accumulation to marketable products and services. The 
collaborations between businesses and universities are mostly based on a win-win 
approach, which simplifies the collaboration process. In these kinds of collaborations, 
both parties have different interests and expectations. This diversity helps parties to 
overcome intellectual property (IP) issues easily, if they occur. Although those who do 
not support business/university collaboration criticize these collaborations as obstacles to 
scientific development, the business community can support academic research by 
offering feedback to researchers and providing insight into how valuable their research 
can be for consumers. Usually, collaborations become more effective and efficient when 
a business is mature and large in scale. Thus, for universities, it is crucial to incorporate 
academics who have innovative and entrepreneurial skills into their organizations to 
nurture an entrepreneurial culture within universities (Cunningham and Link, 2014; 
Thorp and Goldstein, 2010).  
As discussed, universities and business corporations are not in competition with 
each other; their collaboration can be rewarding for both parties when managed properly. 
Collaboration mostly starts through informal channels, however these connections fall 
short when it comes to solving some organizational and legal issues. Universities 
establish different “boundary spanning structures”, such as technology transfer offices, 
industry-university cooperative research centers, research parks, and liaison offices, to 
formally connect the two parties (Lee and Ohta, 2010).  
Technology transfer offices (TTO) are established with the intent to convert the 
inventions of academic staff into innovations. These offices are entrusted with the 
commercialization of inventions, generating licensing, and royalty income. Although 
these duties are not usually put into play, studies show that the existence of TTO 
facilitates spin-offs from universities (Thorp and Goldstein, 2010).  
In order to foster industry-university collective work, industry-university 
cooperative research centers are established. These centers are small in size and financed 
by private industries, and mainly play a mediatory role in collaborations (Adams et al., 
2000). The collaboration in these centers can occur in different forms: Lynd, Styhre, and 
Aaboren (2013) divided these forms into four categories entitled ‘distanced’, 
‘translational’, ‘specified’, and ‘developed’. All of these categories can produce 
successful outcomes and complement each other as long as all parties are content. The 
achievements of research centers are mainly dependent on their successes in mediation. 
Incubator services deliver unique benefits and offer a fruitful and professional 
environment for start-ups, allowing them to bring synergy into their work environment. 
Even though universities deploy different strategies and policies for incubator services, 
they usually provide physical facilities for new ventures and common spaces, which 
intensifies interaction among new and experienced entrepreneurs and allows for the 
exchanging of ideas. They also provide guidance on the market, technology, legal issues, 
financial issues, and so on. With networking activities, incubators help inexperienced 
entrepreneurs to reach the right people as well (Fatoki and Oni, 2014; Jansen et al., 2015; 
Stal et al., 2016). We propose: 
H5.1 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate the  “commitment of senior administrators to creating and 
sustaining performance excellence with a focus on students” (ACT-5.1) differently. 
H5.2 Different groups of medical students  t are clustered according to perceived 
feasibility and desirability evaluate “commitment to developing a special focus on 
innovation (e.g., through the curriculum, projects, etc.)” (ACT-5.2) differently. 
H5.3 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “creating incubators to support students' initiatives” (ACT-5.3) 
differently. 
H5.4 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “developing a well-established research center for 
entrepreneurship” (ACT-5.4) differently. 
H5.5 Different groups of medical students  are clustered according to perceived feasibility 
and desirability evaluate “committing to robust, rigorous research in entrepreneurship at 
the school/department (including publication in the best journals)” (ACT-5.5) 
differently.  
Methods 
The main goal of this research was to associate universities’ entrepreneurial education 








A survey questionnaire was developed as part of the EC FoSentHE project in order to 
provide further insight into field and country differences as the basis for quality decision-
making, with regards to the policies that could develop an entrepreneurial atmosphere and 
assist economic growth. One of the objectives of the project was to investigate students’ 
attitudes towards entrepreneurship and entrepreneurial education. The questionnaire was 
distributed to students because they were deemed a relevant sample due to their 
knowledge base and intellectual reasoning and, furthermore, as students represent the last 
step in which to endorse entrepreneurship via education. Students were asked to fill the 
questionnaire out during the academic year enrollment period. The whole survey 
questionnaire can be found in Appendix 1. The questions identified as relevant for the 
purpose of this study were extracted from the questionnaire and tested within the scope 
of this research with the statistical software package SPSS 18.0, using a Likert scale with 
values ranging from 1 to 6. Data was collected from a total of 183 medical students from 
one medical school in Croatia, and 152 of these responses were used in the analysis. These 
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Figure 2: Flow of Reseach Process 
were obligatory questions that were asked when the student enrolled for the next academic 
year, which was necessary to monitor the student’s status. 152 may seem very limited as 
a sample size, yet it is nearly 75% of all medical students in the university and it is worth 
noting that there are other studies conducted on entrepreneurship with similar or smaller 
sample sizes. Chen, Yao, and Kotha (2009) used data from 55 respondents to analyze the 
funding decisions of venture capitals in their field study. Jones and Jones (2011) 
investigated the impact of business plan competitions on students by collecting data from 
50 students. Hamidi, Wennberg, and Berglund (2008) had a sample size of 78 in their 
study investigating the place of creativity in entrepreneurship. Wang and Sun (2014); 
Krueger, Reilly and Carsrud (2000); Guerrero, Cunningham and Urbano (Guerrero et al., 
2015); and Albort-Morant and Oghazi (2016) used small data sets, and  Watson et al. used  
19 healthcare students as a sample.  The profiles of respondents can be seen in Table 1. 
Table 1 should be placed here. 
 
Before examining the students’ expectations, it was deemed necessary to further 
investigate whether medical students’ perceptions of the feasibility and desirability of 
entrepreneurialism were the same or differed significantly from each other. To examine 
this division, the Hierarchical Ward’s Method Cluster analysis was used, based on five 
perceived feasibility measures: hardship (F-1), success (F-2), overwork (F-3), knowledge 
(F-4), and self-confidence (F-5). The four perceived desirability measures were love (D-
1), encouragement (D-2), stress (D-3), and enthusiasm (D-4). The exact questions and 
agreement levels are shown in Table 2. These nine questions were adopted from the 
previous research of Daim, Dabić, and Bayraktaroglu (2016) as they were already 
considered viable for the measuring of perceived desirability and feasibility constructs 
for EEM. There was no previous expectation of cluster characteristics but, as a cluster 
analysis is exploratory in nature, different numbers of clusters were tried. Researchers 
ultimately settled on four, as statistically significant differences existed within this 
number of clusters (see Table 2). 
Students were asked to evaluate the necessity level of a number activities, which 
were identified from literature and internet searches as factors that could be linked to 
universities’ role in entrepreneurship. Students rated fifteen different activities that were 
directly related to EE, and five activities that were linked to research and 
entrepreneurship. In Table 3, activities from ACT-1 to ACT-15 are educational activities, 
and those following are research and entrepreneurial activities. This data was used to 
examine the expectations of medical students.  
 
Results & Discussion 
Differences among medical students in terms of perceived feasibility and perceived 
desirability: Cluster analysis 
Medical students’ perceptions of feasibility were fairly moderate, as the mean values for 
feasibility measures were between 2.39 and 3.45, while their relatively higher perceptions 
of desirability, showed mean values of between 3.62 and 4.87. However, F statistics 
showed that there were statistically significant differences between clusters in terms of 
both desirability and feasibility values, with the exceptions of F-1 and F-3 (see Table 2).  
Students in the first cluster, which was the smallest one consisting of only nine members, 
were not interested in entrepreneurship at all. The mean values of feasibility measures for 
Cluster 1 were very close to general mean values, yet mean values of desirability 
measures were lower than the others. In the second cluster, with the exception of F-1 
which was within the confidence interval for the overall mean value, all of the feasibility 
measures were below the mean values of students overall. This cluster’s mean value of 
desirability measures clearly showed that students’ perceived desirability in this cluster 
was higher than that measured overall. This cluster had the highest amount of personal 
motivation, as the mean value for D-1 (?̅?𝐷−1,2 = 5.48), which is “I would love to do it”,  
was higher than all other clusters. Only D-3 had a lower mean value (?̅?𝐷−3,2 = 3.00), but 
D-3 was related to stress, which is negative in nature and thus should be considered as an 
opposition. Students in this cluster were aware of difficulties that they would have to face 
if they became entrepreneurs, yet they trusted themselves and maintained a high 
desirability.  
In general, the third cluster had mean values either within the general limit or 
above upper limits for both feasibility and desirability. These students were not assured 
of their success, and they did not trust themselves as much as the students in the second 
cluster did. Their belief in positive family support (?̅?𝐷−2,3 = 5.31) was higher than results 
found for other clusters, and this was this cluster’s main difference. The fourth and last 
cluster had mean values of feasibility measures within the general limit or above upper 
limits but had mean values of desirability measures which were within the general limit 
or below lower limits. For the fourth cluster, entrepreneurialism was as feasible as it was 
for the third cluster but was not desirable at all. The students had lower mean values than 
the second and third cluster, but higher values than the first cluster. Therefore, all of these 
clusters had different perceived desirability and perceived feasibility levels. 
Table 2 should be placed here. 
 
Expectation differences in entrepreneurial activities among clusters: ANOVA test  
In general terms, in ACT-4.5, “commitment to expanding students' networking through 
professors and other students” appeared as the most important activity in educational 
activities (?̅?𝐴𝐶𝑇−4.5,𝑂𝑣𝑒𝑟𝑎𝑙𝑙 =4.48). For ACT-3.1, it was “establishing websites for 
networking designed specifically for students wishing to become entrepreneurs” 
(?̅?𝐴𝐶𝑇−3.1,𝑂𝑣𝑒𝑟𝑎𝑙𝑙=4.42); for ACT-3.2 it was “establishing websites for tutoring in 
entrepreneurship designed specifically for students wishing to become entrepreneurs” 
(?̅?𝐴𝐶𝑇−3.2,𝑂𝑣𝑒𝑟𝑎𝑙𝑙=4.42); and, in ACT-4, it was “developing exchange programs with 
students in entrepreneurship programs at different academic institutions, or in different 
cities or countries” (?̅?𝐴𝐶𝑇−4.4,𝑂𝑣𝑒𝑟𝑎𝑙𝑙=4.40). Other important activities that followed ACT-
4.5 had a mean value of 4.40 over above. All of these activities, bar one, were networking 
activities; it can therefore be assumed that students prioritized networking activities above 
others. 
The lowest mean value belonged to ACT-1.1, which was in “the process of 
creating specific programs in entrepreneurship” (?̅?𝐴𝐶𝑇−1.1,𝑂𝑣𝑒𝑟𝑎𝑙𝑙=3.86). ACT-1.3 
“developing internship programs in entrepreneurship” (?̅?𝐴𝐶𝑇−1.3,𝑂𝑣𝑒𝑟𝑎𝑙𝑙=3.92) and ACT-
4.3 “constructing formal, ongoing visits to incubators” (?̅?𝐴𝐶𝑇−4.3,𝑂𝑣𝑒𝑟𝑎𝑙𝑙=3.95) had the 
second and third lowest mean values in general. As internship programs are directly 
related to educational programs, it is easy to understand why students were not interested 
in internship programs, as they were similarly disinterested in specific programs as well. 
Nevertheless, it is interesting that they did not want to make visits to incubators but did 
find networking activities valuable. 
Table 3 should be placed here 
Among research and entrepreneurial activities ACT-2.3 “practical involvement of 
lecturers, teachers and/or course assistants in entrepreneurship” had the highest mean 
value (?̅?𝐴𝐶𝑇−2.3,𝑂𝑣𝑒𝑟𝑎𝑙𝑙= 4.49), and ACT-5.4 “developing a well-established research 
center for entrepreneurship” had the lowest (?̅?𝐴𝐶𝑇−5.4,𝑂𝑣𝑒𝑟𝑎𝑙𝑙=3.90).  
From this we can deduce that medical students do not give priority to formal 
education methods in entrepreneurship. Instead they prefer to receive necessary education 
via internet websites (?̅?𝐴𝐶𝑇−3.2,𝑂𝑣𝑒𝑟𝑎𝑙𝑙= 4.42). They were not interested in specific 
programs in entrepreneurship (?̅?𝐴𝐶𝑇−1.1,𝑂𝑣𝑒𝑟𝑎𝑙𝑙 =3.86), but were more open to integrating 
entrepreneurial material into their existing program (?̅?𝐴𝐶𝑇−1.2,𝑂𝑣𝑒𝑟𝑎𝑙𝑙 =4.22). 
Students in Cluster 2 had higher expectations from their university than the 
students in other clusters. With the exception of ACT-4.5, “commitment to expanding 
students' networking through professors and other students”, Cluster 2 had the highest 
mean values. For ACT-4.5, Cluster 2 had the second highest mean value 
(?̅?𝐴𝐶𝑇−4.5,2=4.74), following Cluster 1 (?̅?𝐴𝐶𝑇−4.5,1=4.88). 
Students with the lowest expectations were in Cluster 4. For ACT-1.3 “developing 
internship programs in entrepreneurship”, Cluster 1 had a lower mean value 
(?̅?𝐴𝐶𝑇−1.3,1=3.43) than Cluster 4 (?̅?𝐴𝐶𝑇−1.3,4=3.58); and for ACT-5.2, “commitment to 
developing a special focus on innovation (e.g., through the curriculum, projects, etc.)”, 
there was a very small difference between Cluster 1 (?̅?𝐴𝐶𝑇−5.2,1=3.75) and Cluster 4 
(?̅?𝐴𝐶𝑇−5.2,4=3.76). For the rest of the activities, Cluster 4 had the lowest mean values.  
These were the visible results of descriptive statistics. The results of the ANOVA test for 
the seven activities showed that the expectation levels of students in different clusters 
were significantly different. Specifically, these were: ACT-1.2 “incorporating courses in 
entrepreneurship within academic programs such as: management, engineering, 
technology, medicine, etc. expectation levels of students in different clusters are 
significantly different”; ACT-3.2 “establishing websites for tutoring in entrepreneurship 
designed specifically for students wishing to become entrepreneurs”; ACT-4.1 
“constructing formal and ongoing networking sessions with existing/successful 
entrepreneurs”; ACT-4.4 “developing exchange programs with students in 
entrepreneurship programs at different academic institutions, or in different cities or 
countries”; ACT-1.4 “developing workshops to practice entrepreneurial 'know-how'”; 
ACT-5.4 “developing a well-established research center for entrepreneurship”; and ACT-
5.5 “committing to robust, rigorous research in entrepreneurship at the school/ department 
(including publication in the best journals)”.  
To seize the source of the differences, two commonly preferred tests - Tamhane 
and Dunnett T3 - were run for activities that were rated with significant differences by 
alternate clusters. Tamhane is used in cases of equal variance, whereas Dunnett T3 is used 
when the assumption of equal variance is not satisfied. When variances are equal or close 
enough, these two tests give similar results. As shown in Table 4, the test results were 
very close to each other for each activity. 
Statistical differences gathered in the ANOVA test were mainly the result of 
differences between Cluster 2 and Cluster 4.  Students in Cluster 2 were significantly 
more demanding than those in Cluster 4 for the activities in Table 4. One exception was 
that students in Cluster 3 found ACT-5, “establishing websites for tutoring in 
entrepreneurship designed specifically for students wishing to become entrepreneurs”, 
more necessary than those in Cluster 4.  
Students in Cluster 1 had the lowest desirability mean values, however their 
expectations were very similar to those of the other students.   
Table 4 should be placed here  
Conclusion 
Entrepreneurial activities, which were the most expected activities by students in business 
schools/entrepreneurship education, were mostly designed for business students. There 
were a few examples of EE in different disciplines (Pittaway and Edwards, 2012). The 
untapped potential of other disciplines’ students is often neglected, however the potential 
of other students becomes even more evident when the convergence of traditional science 
and computational science is considered (Thorp and Goldstein, 2010). This paves the way 
for medical students to be considered. 
As previously mentioned, EE is generally designed for business students. 
Studying medicine at the undergraduate level ostensibly requires more sacrifice than 
studying other disciplines. It is a stressful period proven to lessen the life satisfaction of 
medical students (Kjeldstadli et al., 2006). The curriculum is intense, with concurrent 
education, training, and practice (Carraccio et al., 2016) and so, in order to direct students 
to EE, it is important to understand their expectations and preferences.   
The results of this research correlate with the arguments discussed in the previous 
section. Medical students gave priority to more flexible ways of learning 
entrepreneurship, preferring internet resources to allow them to attend organized classes 
or get involved in specific programs. Clearly, they did not want to burden themselves 
with more responsibilities and obligations. They valued networking activities and they 
favored learning from experienced entrepreneurs. 
Students have different motivations for choosing medicine as a profession. While 
some of them stress the importance of serving humanity, others have a desire for a better 
income and a favorable status in society (Khami et al., 2008; Millan et al., 2005; Nedjat 
et al., 2006; Pagnin et al., 2013; Saad et al., 2011). In Croatia, the main motivations for 
medical students studying medicine were humanitarian and scientific reasons (Puljak et 
al., 2007). Accordingly, different approaches to entrepreneurship among medical students 
were to be expected.  Our findings showed different groups of students in terms of their 
perceived feasibility and desirability with regards to entrepreneurialism.  
In our case, four clusters emerged as a result of a cluster analysis in which 
perceived feasibility and perceived desirability measures were used as variables. 
Perceived feasibility was lower than perceived desirability, which was consistent with 
previous research on students from different disciplines (Guerrero et al., 2008). 
Differences among clusters were more evident for perceived desirability than for 
perceived feasibility, and yet these perceptional differences were not related to 
expectations. Students’ expectations were not extremely different as they expected their 
university to provide EE. One out of the four clusters appeared to be more open to 
entrepreneurship as this cluster had higher expectations from their institution than others 
had, although the differences were insignificant for most of the activities.  
It was interesting to find that students generally did not prefer making visits to an 
incubator. This was confusing because all other results pointed to the importance of 
networking and learning from experienced people. Although visits to incubators may 
provide an opportunity for both networking and learning from those with more 
experience, most students probably did not like the idea of “formal” or “ongoing” visits, 
as they were looking for flexible ways of learning about entrepreneurship.  
In conclusion, medical students could be more oriented towards entrepreneurial 
activities if universities chose a proper way of teaching it. Students are already open to 
EE but are dissatisfied with the classical way of teaching. They would like to be involved 
in out-of-class experiences, and expect not only knowledgeable but also experienced 
lecturers. The most important shortcoming to consider concerning this research is that all 
of the data was collected from one university and results, therefore, cannot be generalized. 
Even so, the findings are supported by existing literature and give some advice concerning 
ways in which EE could be organized for medical students. There is a research gap to be 
filled in EE for students from non-business schools. This research marks the first step in 
that direction for medical students.  
At the end, we provide the detailed conclusions as listed below: 
Medical students in Croatia had different groups with different views on 
feasibility and desirability regarding: 
 “incorporating courses in entrepreneurship within academic programs such as 
management, engineering, technology, medicine, etc.” 
 “practical involvement of lecturers, teachers, and/or course assistants in 
entrepreneurship”  
 “establishing websites for tutoring in entrepreneurship designed specifically for 
students wishing to become entrepreneurs” 
 “constructing formal and ongoing networking sessions with existing/successful 
entrepreneurs”  
 “developing exchange programs with students in entrepreneurship programs at 
different academic institutions, or in different cities or countries”  
 “developing a well-established research center for entrepreneurship”  
 “committing to robust, rigorous research in entrepreneurship at the 
school/department (including publication in the best journals)” 
 
While there were no differences in other areas, there are enough differences to 
recommend multiple approaches to increase entrepreneurial enthusiasm among these 
students. 
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APPENDIX 1 – Survey Instrument 
Country: ______________________; University/College Name of academic institution:_____________________  
1. First year of undergraduate study: _____ 2. Last year of undergraduate study: _____ 3. First year of graduate study: _____ 4. 
Last year of graduate study:_____                                    
SURVEY FOR STUDENTS IN BUSINESS SCHOOL 
Demographic and personal data (please circle your response)   
5. Gender: (1) Female  (2) Male  
6. Age group:  (1) 20 or under  (2) 21-25  (3) 26-30  (4) 31-35  (5) 36-40  (6) 41 -45  (7) 46 or over 
7. Marital status: (1) Single  (2) Married  (3) Divorced/Widowed  
8. Your father’s employment: (1) Has his own business  (2) Works for someone else  (3) Currently unemployed  (4) 
Retired  (5) Deceased  
9. Your current student status: (1) Full-time  (2) Part-time  
10. Your major area(s) of study (circle all options that apply): 
(1) Business/Business Administration (accounting, finance, marketing etc.)  
(2) Human resource management  
(3) Information technology (computers, software, hardware, internet, etc.) 
(4) Entrepreneurship 
(5) Management (general management, management of technological corporations, management of 
international businesses, etc.) 
(6) Behavioral studies (organizational counseling, business psychology, etc.) 
(7) Other (please specify): __________________________ 
11. Your current employment status (circle all options that apply): 
(1) I have my own business (part-time) 
(2) I have my own business (full-time)  
(3) I work for a small or new company 
(4) I am working part-time/full-time in a business owned by an immediate family member (spouse, parent, 
sibling, child)  
(5) I work for a large company or corporation   
(6) I am currently unemployed  
(7) I am retired  
Intentions 
12. After you have finished your studies at your academic institution (regardless of whether you obtain a degree), 
what do you intend to do? 
IMPORTANT: If you answer "yes" to 1 or 2 go to question 13. If you answer "yes" to 4 or 5 go to question 14; 
finally if you answer "yes" to 3 please address both questions 13 and 14. 
 No Yes 
1. Start my own business   
2. Partner with someone to start a business           
3. Work for a business owned by an immediate family member (spouse, parent, sibling, child)    
4. Work for someone else in a small or new company     
5. Work for a large company or corporation     
13. Why would you choose to start your own business? (Check all options that apply): 
Reason for starting a business in the future  
1. For the pure challenge of it  
2. For the creation of wealth  
3. For the independence  
4. It is inspiring  
5. It is more rewarding   
6. I control my schedule and activities  
7. My family is my model for entrepreneurship  
8. I have always wanted to do this  
9. For the greater good  
10. It is creative  
11. It is varied  
12. I like to take risks  
13. I want to be broadly involved in the operation of all aspects of a business  
14. I am not proficient in 'traditional' jobs  
15. Other (specify):  
 
14. Why would you choose to work as a salaried employee for someone else? (Check all options that apply): 
Reason for being a salaried employee in the future  
1. Financial stability (earning a monthly salary) 
 
 
2. It is more predictable (working hours, career path, vacation, payment in kind) 
 
 
3. It provides a wide range of career-development opportunities 
 
 
4. It enables a work/life balance 
 
 
5. It is someone else's responsibility to manage the business 
 
 
6. It provides more opportunities to gain diverse work experience 
 
 
7. It provides opportunities to learn how to deal with others (bosses, customers, colleagues, 
employees, etc.) 
 
8. It provides more opportunities to learn diverse skills (conflict resolution, stress management, 
managing people, effective meeting management , etc.) 
 
9. You meet many people 
 
 
10. It provides more opportunity to specialize in my area 
 
 
11. It expands my networks 
 
 
12. I have no qualifications to manage/lead my own business 
 
 
13. If a company would be willing to hire me, I would go for it 
 
 





Perceived feasibility  
Address the following statements with regards to starting your own business after completing your education 
(check one for each of the following statements): 
 1 2 3 4 5 6 
15. How hard do you think it would be? 
 
Very hard     Very easy 
16. How certain of success are you? Very certain of success     Very certain of failing 
17. How overworked would you be?       Very overworked     Not overworked at all 
18. Do you know enough to start a business?         Know everything     Know nothing 
19. How sure of yourself are you? Very sure of myself     Very unsure of myself 
 
Perceived desirability  




2 3 4 5 6  
Very 
much 
20. I would love doing it  
 
     
21. My immediate family members would encourage my doing it       
22. I would be tense.  
 
     
23. I would be enthusiastic.  
 
     
 
Your entrepreneurial experience (circle your response) 
24. Have you ever launched your own business? (1) No (proceed to question 28)  (2) Yes 
25. When did you launch your business? (please specify the year)________                                   
 
26. How long did you run/have you been running your business? (in no. of years)________  
27. What is/was the industry division to which your business belongs/belonged? (Check all options that apply): 
Business Industry   Business Industry  
1. Agriculture 
 
   9. Business activities  
2. Manufacturing (mining and industry) 
 
 10. Public administration  
3. Electricity and water supply 
 
 11. Education  
4. Construction (building and civil-engineering 
projects) 
 12. Health, welfare and social services  
5. Wholesale and retail trade, and repairs  13. Community, social, personal and other services  
6. Accommodation services and restaurants  14. Services for households by domestic personnel  
7. Transport, storage and communications 
 
 15. Extra-territorial organizations and bodies  
8. Banking, insurance, financial institutions 
 
 16. Other (specify): _____________________  
 
28. Are any of your immediate family members (parents, spouse, siblings, children) entrepreneurs?   
    (1). No (go to question no. 30)    
     (2). Yes. If so, (3). How many entrepreneurs are in your family? (please specify number) ______  
 
Positiveness of experience 
29. How would you describe your experience as an entrepreneur?  
1—Very  negative 2 3 4 5 6—Very positive 
      
 
What do/did your parents do for a living? (Check your response for your mother and for your father): 




1. Academic professionals (e.g., scientist, engineer and architect, lawyer) 
  
  
2. Associate professionals and technicians (e.g., medical laboratory worker, nurse, teacher, 
accountant, lawyer, worker in the arts or sports) 
  
3. Managers     
 
  
4. Clerical workers (e.g., cashier, secretary, customer service clerk) 
 
  
5. Agents, sales workers and service workers (e.g., financial and business service agent, tour 
guide, steward) 
  
6. Skilled agricultural workers 
 
  
7. Manufacturing, construction and other skilled workers (e.g., machinery mechanic and 
fitter, painter, woodworker and carpenter, driver) 
  





What is your feeling towards the career of: 
 1—Very unsatisfactory  2 3 4 5 6—Very satisfactory  
32. Your mother       
33. Your father       
34. Yours (until now)       
 
Needs to be met at academic institutions  
Address your academic studies at your university/college: check the extent to which each suggested 
program/activity/project might prompt your success in an entrepreneurial career. Please note that each of the 
following suggested programs/activities/projects would require your complete involvement and contribution (time, 
money, etc.), and that some would evaluate your performance and provide you with grades (internship programs, 
research, student-exchange programs, etc). Your choices should reflect these requirements.   
1—Not needed at all ------------------------6—Very much needed 
 1 2 3 4 5 6 
35. Creating specific programs in entrepreneurship 
 
      
36. Incorporating courses in entrepreneurship within academic programs such as:  
management, engineering, technology, medicine, etc. 
      
37. Developing internship programs in entrepreneurship 
 
      
38. Creating incubators to support students' initiatives 
 
      
39. Establishing websites for networking designed specifically for students wishing 
to become entrepreneurs 
      
40. Establishing websites for tutoring in entrepreneurship designed specifically for 
students wishing to become entrepreneurs  
      
41. Constructing formal and ongoing networking sessions with existing/ successful 
entrepreneurs 
      
42. Practically involvement of lecturers, teachers and/or course assistants in 
entrepreneurship  
      
43. Constructing formal, ongoing visits to entrepreneurial enterprises 
 
      
44. Constructing formal, ongoing visits to incubators 
 
      
45. Developing a well-established research center for entrepreneurship 
 
      
46. Developing a meaningful relationship with the community  
 
      
47. Committing to robust, rigorous research in entrepreneurship at the 
school/department (including publication in the best journals) 
      
48. Developing exchange programs with students in entrepreneurship programs at 
different academic institutions, or in different cities or countries 
      
49. Commitment of senior administrators (e.g., entrepreneurship program directors, 
deans, advisory board members, etc.) to creating and sustaining performance 
excellence with a focus on students 
      
50. Commitment to developing a special focus on innovation (e.g., through the 
curriculum, projects, etc.) 
 
      
51. Building practical courses that teach best practices in entrepreneurship 
 
 
      
52. Studying in small groups or teams (e.g., in preparing classwork and homework, etc.) 
 
      
53. Commitment to expanding students' networking through professors and other 
students 
 
      
54. Developing workshops to practice entrepreneurial 'know-how' 
 
 
      
55. Check the 3 most significant needs for you from the list above (questions 35-54): 




56. From the list above (questions 35 to 54), list 3 programs/activities/projects that already exist at your academic 
institution for student entrepreneurs: 




Survey for Deans at your Academic Institution1 
                                                                     1—Strongly disagree----------------6—Strongly agree 
 1 2 3 4 5  6 
1. Commitment to academic offerings in entrepreneurship in your Unit is 
increasing 
      
2. Commitment to research in entrepreneurship in your Unit is increasing       
3. Commitment to outreach offerings in entrepreneurship to the community 
is increasing 
      
4. Entrepreneurship research is rigorous       
5. Development of entrepreneurship centers, incubators and/or research 
centers in entrepreneurship is proactively encouraged and supported in 
your Unit  
      
6. Development of a unique program in entrepreneurship based on the 
theoretical and scholarly domain is supported in your Unit 
      
7. Commitment to fostering entrepreneurship in your Unit is increasing       
8. Establishing practical programs for students wishing to become 
entrepreneurs is supported in your Unit 
      
9. Commitment to raising money for entrepreneurship programs in your 
Unit (core courses, seminars, etc.), the highest quality research and/or 
entrepreneurial centers is increasing 
      








                                                 
1
Following Brush et al., 2003; as the terminology for schools teaching business is diverse (e.g., Business School; School 
of Business Administration; Department of Business, etc.), we use the term 'Unit' to indicate the entity under the Dean's 
jurisdiction. 
TABLES 
Table 1: Profile of Respondents 
Year of Study 
1 2 3 4 5 6 7 Unknown 
4 43 23 35 29 16 1 1 
Gender Female:  100 Male: 51 Unknown:1 
Age 20 or lower: 46 21-25: 103 26-30: 3 
Marital Status Single: 150 Married: 2 





Unemployed: 149 Unknown: 2 
 
Table 2 Descriptive Statistics for Feasibility & Desirability Measures 
Clusters F-1 F-2 F-3 F-4 F-5 D-1 D-2 D-3 D-4 
1 Mean 2.33 3.11 2.56 3.89 2.33 1.22 1.78 2.00 1.67 
N=9 Min 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00 1.00 
  Max 5.00 6.00 5.00 6.00 4.00 2.00 3.00 3.00 3.00 
  Std. 
Dev. 
1.41 1.69 1.42 1.36 1.22 0.44 0.97 0.87 0.87 
2 Mean 2.62 2.02 2.12 3.00 1.88 5.48 5.18 3.00 5.00 
N=50 Min 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00 3.00 
  Max 5.00 4.00 4.00 5.00 4.00 6.00 6.00 5.00 6.00 
  Std. 
Dev. 
0.92 0.68 0.96 0.86 0.77 0.71 1.32 0.99 0.97 
3 Mean 2.46 3.25 2.56 3.54 3.02 4.98 5.31 4.52 5.19 
N=48 Min 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 4.00 
  Max 5.00 5.00 5.00 6.00 6.00 6.00 6.00 6.00 6.00 
  Std. 
Dev. 
1.07 0.93 1.13 1.13 1.16 1.21 0.85 1.2 0.7 
4 Mean 2.33 3.13 2.49 3.76 2.91 2.89 4.67 3.67 3.62 
N=45 Min 1.00 1.00 1.00 2.00 1.00 1.00 3.00 1.00 1.00 
  Max 5.00 6.00 5.00 6.00 5.00 6.00 6.00 6.00 6.00 
  Std. 
Dev. 
1.09 0.97 1.08 1.05 0.87 1.27 1.07 1.15 1.01 
Mean 2.47 2.8 2.39 3.45 2.57 4.3 4.87 3.62 4.45 
Min 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Max 5.00 6.00 5.00 6.00 6.00 6.00 6.00 6.00 6.00 









































































Feasibility: F-1 It would be very hard to do; F-2 I am certain that I would be successful; F-3 I would be overworked; 
F-4 I know enough to start a business; and F-5 I trust myself. Agreement: (1) very much agree; (2) strongly agree; (3) 
mildly agree; (4) mildly disagree; (5) strongly disagree; and (6) very much disagree. 
Desirability: D-1 I would love to do it; D-2 My immediate family members would encourage me to do it; D-3 I would 
be tense; and D-4 I would be enthusiastic. Agreement: (1) not at all; (2) slightly; (3) somewhat; (4) moderately; (5) 
very much; and (6) extremely  
 
Table 3: Descriptive Statistics and ANOVA Test Results 
Hypothese
s 




Min Max F Test 
(Sig.) 
H1.1  




2 45 4.11 1.48 0.22 1 6 
3 42 4.05 1.27 0.20 1 6 
4 40 3.38 1.35 0.21 1 6 
Overall 13
5 
3.86 1.40 0.12 1 6 
H1.2 




2 46 4.72 1.28 0.19 1 6 
3 43 4.19 1.44 0.22 1 6 
4 41 3.71 1.45 0.23 1 6 
Overall 13
8 
4.22 1.43 0.12 1 6 
H1.3 




2 46 4.26 1.25 0.19 1 6 
3 43 3.95 1.15 0.18 2 6 
4 40 3.58 1.26 0.20 1 6 
Overall 13
6 
3.92 1.28 0.11 1 6 
H1.4 




2 46 4.63 1.20 0.18 2 6 
3 41 4.20 1.36 0.21 1 6 
4 41 3.59 1.41 0.22 1 6 
Overall 13
6 
4.18 1.38 0.12 1 6 
H2.1 




2 45 4.44 1.25 0.19 1 6 
3 42 4.24 1.30 0.20 1 6 
4 41 3.80 1.36 0.21 1 6 
Overall 13
6 
4.18 1.33 0.11 1 6 
H2.2 1 8 4.00 2.00 0.71 1 6 
2 46 4.46 1.49 0.22 1 6 
3 42 4.36 1.21 0.19 2 6 1.627 
(α=.186
) 
4 41 3.85 1.28 0.20 1 6 
Overall 13
7 
4.22 1.39 0.12 1 6 
H2.3 




2 45 4.73 1.39 0.21 2 6 
3 43 4.60 1.18 0.18 3 6 
4 41 4.20 1.45 0.23 1 6 
Overall 13
7 
4.49 1.36 0.12 1 6 
H3.1 




2 46 4.74 1.31 0.19 1 6 
3 43 4.33 1.36 0.21 1 6 
4 41 4.17 1.39 0.22 1 6 
Overall 13
8 
4.42 1.36 0.12 1 6 
H3.2 




2 46 4.76 1.30 0.19 1 6 
3 42 4.64 1.23 0.19 2 6 
4 41 3.80 1.40 0.22 1 6 
Overall 13
7 
4.42 1.38 0.12 1 6 
H4.1 




2 46 4.65 1.16 0.17 2 6 
3 41 4.39 1.24 0.19 2 6 
4 41 3.76 1.09 0.17 1 6 
Overall 13
6 
4.26 1.26 0.11 1 6 
H4.2 




2 46 4.20 1.41 0.21 1 6 
3 42 4.33 1.26 0.19 2 6 
4 40 3.65 1.31 0.21 1 6 
Overall 13
6 
4.05 1.37 0.12 1 6 
H4.3 




2 45 4.13 1.36 0.20 1 6 
3 42 4.07 1.22 0.19 2 6 
4 41 3.59 1.22 0.19 1 6 
Overall 13
6 
3.95 1.32 0.11 1 6 
H4.4 




2 46 4.93 1.20 0.18 2 6 
3 42 4.48 1.42 0.22 1 6 
4 39 3.77 1.56 0.25 1 6 
Overall 13
5 
4.40 1.49 0.13 1 6 
H4.5 




2 46 4.74 1.14 0.17 3 6 
3 42 4.38 1.13 0.17 3 6 
4 41 4.22 1.39 0.22 1 6 
Overall 13
7 
4.48 1.23 0.11 1 6 
H4.6 1 8 4.38 1.41 0.50 3 6 
2 46 4.54 1.39 0.21 1 6 
3 43 4.37 1.27 0.19 1 6 0.411 
(α=.745
) 
4 41 4.22 1.41 0.22 1 6 
Overall 13
8 
4.38 1.35 0.12 1 6 
H5.1 




2 46 4.39 1.27 0.19 1 6 
3 42 4.07 1.31 0.20 1 6 
4 41 3.76 1.11 0.17 1 6 
Overall 13
7 
4.10 1.27 0.11 1 6 
H5.2 




2 46 4.41 1.22 0.18 1 6 
3 42 4.19 1.25 0.19 1 6 
4 41 3.76 1.11 0.17 1 6 
Overall 13
7 
4.11 1.27 0.11 1 6 
H5.3 




2 45 4.49 1.49 0.22 1 6 
3 42 4.24 1.19 0.18 1 6 
4 40 3.90 1.43 0.23 1 6 
Overall 13
5 
4.22 1.40 0.12 1 6 
H5.4 




2 46 4.22 1.36 0.20 2 6 
3 43 4.16 1.25 0.19 2 6 
4 41 3.22 1.41 0.22 1 6 
Overall 13
8 
3.90 1.40 0.12 1 6 
H5.5 




2 46 4.54 1.36 0.20 1 6 
3 43 3.95 1.27 0.19 1 6 
4 41 3.51 1.25 0.19 1 6 
Overall 13
8 
4.03 1.35 0.11 1 6 
1: not needed at all, 6 very much needed 
 
Table 4: Post-Hoc Tests for ANOVA 
Hypotheses 
Clusters 





















H1.2  2 4 1.01 0.29 .006 .215 1.806 .006 .216 1.805 
H1.4 2 4 1.05 0.28 .002 .282 1.808 .002 .283 1.807 
H3.2  
2 4 .96 0.29 .009 .171 1.741 .009 .172 1.740 
3 4 .84 0.29 .029 .058 1.618 .029 .059 1.617 
H4.1  2 4 .90 0.24 .002 .246 1.546 .002 .247 1.545 
H4.4 2 4 1.17 0.31 .002 .336 1.996 .002 .336 1.996 
H5.4 2 4 1.00 0.30 .007 .195 1.801 .007 .196 1.799 
H5.5 2 4 1.03 0.28 .002 .278 1.785 .002 .279 1.784 
 
 
 
 
